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Abstract: OFDM is a broadband multicarrier modulation 

method that offers superior performance and benefits over 

older, more traditional single-carrier modulation methods. It is 

a better fit with today’s high-speed data requirements and 

operation in the UHF and microwave spectrum. Orthogonal 

frequency division multiplexing (OFDM) is one of the multi-

carrier modulation (MCM) techniques that transmit signals 

through multiple carriers. These carriers (sub carriers) have 

different frequencies and they are orthogonal to each other. 

There are various issues related to OFDM such as dispersion 

(ICI), external interference (crosstalk) and nonlinearities 

(PAPR).  In this paper we discussed the effect of IFFT size on 

PAPR for BPSK modulation scheme for without any reduction 

technique, with clipping technique and with comapnding 

technique." 
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I. INTRODUCTION 

Orthogonal frequency-division multiplexing (OFDM), 

essentially identical to coded OFDM (COFDM) and discrete 

multi-tone modulation (DMT), is a frequency-division 

multiplexing (FDM) scheme utilized as a digital multi-carrier 

modulation method. A large number of closely-spaced 

orthogonal sub-carriers are used to carry data. The data is 

divided into several parallel data streams or channels, one for 

each sub-carrier. Each sub-carrier is modulated with a 

conventional modulation scheme (such as amplitude modulation 

or phase-shift keying) at a low symbol rate, maintaining total 

data rates similar to conventional single carrier modulation 

schemes in the same bandwidth [Macro Breiling]. 

OFDM has developed into a popular scheme for 

wideband digital communication, whether wireless or over 

copper wires, used in applications such as digital television and 

audio broadcasting, wireless networking and broadband internet 

access.  

The primary advantage of OFDM over single-carrier 

schemes is its ability to cope with severe channel conditions (for 

example, attenuation of high frequencies in a long copper wire, 

narrowband interference and frequency-selective fading due to 

multipath) without complex equalization filters. Channel 

equalization is simplified because OFDM may be viewed as 

using many slowly-modulated narrowband signals rather than 

one rapidly-modulated wideband signal. The low symbol rate 

makes the use of a guard interval between symbols affordable, 

making it possible to handle time-spreading and eliminate 

intersymbol interference (ISI). This mechanism also facilitates 

the design of single frequency networks (SFNs), where several 

adjacent transmitters send the same signal simultaneously at the 

same frequency, as the signals from multiple distant transmitters 

may be combined constructively, rather than interfering as 

would typically occur in a traditional single-carrier system 

[Cimni L. J.].  

In Orthogonal Frequency Division Multiple Access 

(OFDMA), frequency-division multiple access is achieved by 

assigning different OFDM sub-channels to different users. 

OFDMA supports differentiated quality of service by assigning 

different number of sub-carriers to different users in a similar 

fashion as in CDMA. 

 

1.1  Block Diagram of OFDM System 

Fig. 1.1 shows the basic block diagram of transceiver 
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  Fig 1: The basic block diagram of OFDM system 

 

II PAPR PROBLEM 

 The OFDM symbols are obtained by summing up of a 

number of modulated sub carriers, so the synthesized signal has 

a relatively large peak power, which will brings high PAPR. 

 A brief mathematical analysis for PAPR is presented 

below. The root mean square (RMS) magnitude of the OFDM 
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signal is defined as the “root of the time average of the envelop 

power ( P), where P is defined by equation (1): 

P = 
1
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  |𝑥 𝑡 |

𝑇

𝑡=0
2
dt     =    

1

𝑁
 |𝑋 𝑛 |𝑁−1

𝑛=0
2
            ...(1) 

 Where, x(t) is the OFDM signal defined by equation 

(1). The value P in this case corresponds to a single OFDM 

symbol, and depends on the sequence of information carrying 

coefficients {Xn}. The average power of OFDM symbols can be 

written as Pav = E{P}. Thus, the PAPR of an OFDM signal can 

be defined as: 

ζ = max |x(t)|
2
 / Pav                                              …(2) 

ζ = max |x(t)|
2
 / E{|x(t)|

2
}                                    …(3) 

 

III        VARIOUS TECHNIQUE FOR REDUCTION OF 

HIGH PAPR 

3.1 CLIPPING 

Clipping the signal is the simplest way to reduce the 

PAPR where the peak amplitude becomes limited to some 

desired level. In this method the efficiency does not depend on 

the number of carriers. Clipping causes significant spectral leak 

into adjacent channels. These out-of-band components must be 

filtered to prevent adjacent channel interference.   

 Clipping sounds detrimental but the performance 

degradation can actually be compensated because it reduces the 

dynamical range of A/D which reduces the quantization noise.  

Artificial signals are good at the cost of some extra power 

needed to transmit these signals. Most of the papers model the 

nonlinear noise as an additive Gaussian noise, which is 

reasonable when the clipping level is low enough so that the 

event of clipping occurs quite frequently.  If, on the other hand, 

the clipping level is high enough so that clipping is a rare event, 

then this nonlinear noise should be modeled as an impulsive 

noise instead. 

 In this method the maximum value of the signal is equal 

to the value of clipcompress, range of clipcompress is taken 

from 0.5 to1. As small as the value of clipcompress (means near 

to 0.5) PAPR is significantly reduced but BER is increase a little 

bit.  So, a trade off is taken while selecting the value of 

clipcompress. 

3.2 COMPANDING 

Companding is a signal processing technique used in 

the digital systems primary in audio such as microphones (more 

effectively in wireless) to reduce the noise levels in the sound 

quality mainly owing to low-level radio frequency interference 

in the frequency channel. Literally, the term "companding" is 

composed of the words "compressing" and "expanding".  

In a wireless system using the companding technique, 

the audio signal is compressed in the transmitter and expanded 

in the receiver. The compression process reduces the deviation 

in the frequency ranges of the audio before it is transmitted and 

that is restored to the original frequency ranges by the expansion 

process at the receiver’s end.  

The objective of the companding process is to preserve 

the signal-to-noise ratio of the original audio. The companding is 

also used in the digital systems by compressing the signals 

before input to an analog-to-digital converter, and then 

expanding after a digital-to-analog converter. The T-carrier 

telephone system implements the companding that follows A-

law or µ-law. This technique is also used in the digital file 

formats for better signal-to-noise ratio (SNR) at very low bit 

rates. 

VI RESULT 

Evaluation of PAPR by changing the IFFT size for BPSK 

modulation scheme 

In this section a simulation study is carried out to 

observe the effect of IFFT size on PAPR without any reduction 

technique, with clipping technique and with companding 

technique for BPSK modulation technique. 

Table 4.1 Values of PAPR for different IFFT size for BPSK 

 

These values are plotted in figure 2 for clear 

understanding. 

 

 
 

Fig 2  Plot of PAPR Vs IFFT size for BPSK 

It is observed in the figure 2, the maximum value of 

PAPR is 20.1 dB when IFFT size is 64 for BPSK modulation 

scheme, without any reduction technique. In clipping technique, 
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with the increase in the value of IFFT size, PAPR also increases 

and the range of PAPR size is 4.42 dB to 15.2 dB. On the other 

hand, in companding technique, with the increase in IFFT size, 

PAPR decreases and the range of PAPR is 8.4 dB to 9.2 dB. In 

clipping technique, when IFFT size is 64, then the PAPR value 

is reduced to 4.42 dB. In companding technique, when IFFT is 

2048, then the PAPR value is reduced to 8.4 dB. 

V CONCLUSION 

Therefore, it is concluded that when the IFFT size (up 

to 512) is small then the clipping technique is best and for large 

IFFT size companding technique is best. 
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